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78BA1/3604EX 
N i t r o g e n  F e r t i l i z e r  R e q u i r e m e n t  i n  A l t e r n a t e  C r o p - P a s t u r e  Rotation 
B a d g i n g a r r a  R e s e a r c h  Station 
P a s t u r e  B l o c k s  ( s a m p l e d  5/9/1990) 
1 9 8 9  P e r  c e n t  o f  t o t a l  p a s t u r e  T o t a l  pasture 
B l o c k  R o t a t i o n  T r e a t m e n t  d r y  matter 
C l o v e r  G r a s s  O t h e r  (kg/ha) 
1 2:1 Crop 44 41 15 1,742 
2 2:1 Pasture 39 52 9 1,512 
5 1:1 Crop 23 60 17 1,512 
7 1:1 Crop 32 40 28 1,658 
8 2:1 Pasture 30 47 23 1,452 
9 2:1 Crop 63 26 11 2,174 
1 9 9 0  C r o p  B l o c k s  
Rotation 1 9 9 0  T r e a t m e n t  o n  crop G r a i n  yield 
(kg/ha) 
Nil 1,767 
Ammonium nitrate 38 kg/ha 2,086 
2 y e a r s  pasture: Ammonium nitrate 78 kg/ha 2,667 
1 y e a r  crop Ammonium nitrate 112 kg/ha 2,619 
Ammonium nitrate 154 kg/ha 3,190 
Ammonium nitrate 224 kg/ha 2,929 
Ammonium nitrate nil* 1,724 
Nil 881 
Ammonium nitrate 38 kg/ha 862 
1 y e a r  pasture: Ammonium nitrate 78 kg/ha 1,190 
1 y e a r  crop Ammonium nitrate 112 kg/ha 1,124 
Ammonium nitrate 154 kg/ha 967 
Ammonium nitrate 224 kg/ha 890 
Ammonium nitrate nil* 810 
* 4 5 6  k g / h a  ammonium n i t r a t e  a p p l i e d  w i t h  e a c h  c r o p  u p  t o  1 9 8 8  - n o n e  since. 
S o i l  T y p e :  G r e y  g r a v e l l y  s a n d  o v e r  g r a v e l  a t  a b o u t  1 5 - 2 0  cm 
H i s t o r y :  O l d  c l o v e r  l a n d .  A l l  b l o c k s  w e r e  i n  c l o v e r  p a s t u r e  i n  1977. 
f X 2 R :  D a g g e r  w h e a t  5 0  kg/ha 
S o w i n g  D a t e :  J u n e  1 9 ,  1990 
B a s a l :  S u p e r p h o s p h a t e  9 0  kg/ha 
-131- 
Comments: 
Ammonium n i t r a t e  t o p d r e s s e d  b y  c o m b i n e  i m m e d i a t e l y  b e f o r e  sowing. 
1 : 1  r o t a t i o n  c r o p s  v e r y  p o o r  - e x t r e m e l y  w e e d y  w i t h  r y e g r a s s  a n d  some 
b r o m e g r a s s .  Some t w i s t i n g  o f  l e a f  t i p s .  2 : 1  c r o p s  - a l i t t l e  g r a s s  in 
p l o t s .  L e a f  s e p t o r i a  q u i t e  b a d  i n  a l l  c r o p s .  1 : 1  r o t a t i o n  blocks 
a c c i d e n t a l l y  g r a z e d  early. 
H i g h e s t  t o t a l  p a s t u r e  p r o d u c t i o n  l e v e l s  w e r e  t h e  f i r s t  y e a r  p a s t u r e s  i n  the 
2 : 1  r o t a t i o n ,  f o l l o w e d  b y  t h e  1 : 1  r o t a t i o n ,  w i t h  t h e  s e c o n d  y e a r  p a s t u r e s  in 
t h e  2 : 1  r o t a t i o n  g i v i n g  l o w e s t  l e v e l s  o f  p r o d u c t i o n .  T h e  h i g h e s t  clover 
p e r c e n t a g e s  w e r e  a l s o  f o u n d  i n  t h e  f i r s t  y e a r  p a s t u r e s  o f  t h e  2 : 1  rotation. 
L o w e s t  p e r c e n t a g e s  w e r e  g e n e r a l l y  i n  t h e  1 : 1  rotation. 
G r a i n  y i e l d s  w e r e  f a r  h i g h e r  w i t h  t h e  2 : 1  r o t a t i o n  t h a n  w i t h  the 
1 : 1  r o t a t i o n .  T h e  1 : 1  r o t a t i o n  p l o t s  w e r e  much w e e d i e r  t h a n  t h e  2 : 1  rotation 
p l o t s  a n d  w e r e  m o r e  p o o r l y  g r o w n .  T h e r e  w a s  a r e s p o n s e  u p  t o  1 5 4  kg/ha 
ammonium n i t r a t e  i n  t h e  2 : 1  r o t a t i o n  b u t  o n l y  t o  7 8  k g / h a  i n  t h e  1 : 1  rotation. 
89WH19/3604EX 
N i t r o g e n  F e r t i l i z e r  R e q u i r e m e n t  i n  A l t e r n a t e  C r o p - P a s t u r e  Rotation 
Wongan H i l l s  R e s e a r c h  Station 
P a s t u r e  B l o c k s  ( s a m p l e d  4/9/1990) 
1 9 8 9  P e r  c e n t  o f  t o t a l  p a s t u r e  T o t a l  pasture 
B l o c k  R o t a t i o n *  T r e a t m e n t  d r y  matter 
C l o v e r  G r a s s  O t h e r  (kg/ha) 
1 1:1 Crop 53 26 21 1,101 
3 2:1 Pasture 81 16 3 1,027 
4 2:1 Crop 69 26 5 1,256 
7 2:1 Crop 47 44 9 1,444 
9 1:1 Crop 70 26 4 1,212 
10 2:1 Pasture 91 9 0 1,464 
* B e c a u s e  t r i a l  o n l y  s t a r t e d  1 9 8 9 ,  r o t a t i o n s  n o t  y e t  operative. 
1 9 9 0  C r o p  B l o c k s  
Treatment V e g e t a t i v e  yield 
(kg/ha) 
G r a i n  yield 
(kg/ha) 
Nil 5,924 3,658 
Urea 25 kg/ha 6,527 3,857 
Urea 50 kg/ha 6,511 4,086 
Urea 75 kg/ha 6,537 4,083 
Urea 100 kg/ha 6,290 3,848 
Urea 150 kg/ha 7,588 4,015 
Urea 300 kg/ha 6,745 3,982 
S o i l  T y p e :  Wongan y e l l o w  l o a m y  sand 
H i s t o r y :  O l d  c l o v e r  l a n d .  W h o l e  a r e a  i n  c l o v e r  1988. 
C r o p :  R e e v e s  w h e a t  5 0  kg/ha 
S o w i n g  d a t e :  May 2 9 ,  1990 
B a s a l :  S u p e r p h o s p h a t e  9 0  kg/ha 
Comments: 
Few w e e d s  i n  c r o p s  - a l i t t l e  r y e g r a s s .  P a s t u r e s  w e l l  grazed. 
B e c a u s e  t h i s  t r i a l  i s  o n l y  i n  i t s  s e c o n d  y e a r ,  t h e  r o t a t i o n s  a r e  n o t  yet 
o p e r a t i v e .  T h e r e  w a s  a c r o p  v e g e t a t i v e  r e s p o n s e  t o  t h e  l o w e s t  u r e a  rate 
( 2 5  k g / h a ) ,  b u t  t h e  r e s p o n s e  t o  h i g h e r  r a t e s  w a s  v a r i a b l e  a n d  doubtful. 
T h e r e  w a s  a g r a i n  y i e l d  r e s p o n s e  u p  t o  5 0  k g / h a  urea. 
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*86WH36/3288EX 
L u p i n / W h e a t  Rotation 




R a t e  o f  u r e a  on 

























0 1,022 1,061 
Lupins- 45 1,621 1,308 
wheat- Wheat 90 2,194 1,808 
wheat 135 2,540 1,850 
270 2,890 1,857 
0 268 387 
Continuous 45 1,175 692 
wheat Wheat 90 1,275 908 
135 1,064 831 
270 1,551 1,251 
* A l s o  w i t h  M. Sweetingham. 
S o i l  t y p e :  Wongan y e l l o w  l o a m y  sand 
History: C r o p p e d  t o  w h e a t  i n  1 9 8 5  o n  o l d  c l o v e r  land. 
S t u b b l e  o f  1 9 8 9  c r o p  n o t  burnt. 
R e e v e s  w h e a t  5 0  kg/ha 
S o w i n g  D a t e :  May 3 1 ,  1990 
V e g e t a t i v e  S a m p l i n g  D a t e :  S e p t e m b e r  2 4 ,  1990 
B a s a l :  S u p e r p h o s p h a t e  2 0 0  kg/ha 
Comments: 
U r e a  r a t e s  t o p d r e s s e d  b y  c o n e  s e e d e r  i m m e d i a t e l y  b e f o r e  s o w i n g .  Few w e e d s  in 
f i r s t  c r o p s  a f t e r  l u p i n s .  A l l  o t h e r  c r o p s  e x t r e m e l y  w e e d y  - mainly 
b r o m e g r a s s ,  s o m e  w i l d  o a t s ,  1 9 8 9  l u p i n s  a v e r a g e d  2 . 1  t / h a  seed. 
T h e r e  w a s  a v e g e t a t i v e  r e s p o n s e  u p  t o  t h e  h i g h e s t  u r e a  r a t e  o n  a l l  rotations. 
T h e  a b s o l u t e  r e s p o n s e  w a s  l e a s t  w i t h  c o n t i n u o u s  w h e a t ,  p r o b a b l y  d u e  t o  the 
d i f f e r e n c e  i n  w e e d s .  D r y  m a t t e r  y i e l d s  w e r e  g r e a t e s t  f o r  t h e  f i r s t  c r o p  after 
l u p i n s  a n d  l e a s t  f o r  c o n t i n u o u s  wheat. 
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T h e r e  w a s  a g r a i n  y i e l d  r e s p o n s e  t o  u r e a  i n  a l l  r o t a t i o n s .  T h e  r e s p o n s e  was 
u p  t o  1 3 5  k g / h a  i n  t h e  l u p i n / w h e a t  a n d  l u p i n / w h e a t / w h e a t  ( 2 n d  c r o p )  rotations 
a n d  u p  t o  t h e  h i g h e s t  r a t e  o f  u r e a  ( 2 7 0  k g / h a )  w i t h  c o n t i n u o u s  w h e a t .  Yields 
w e r e  h i g h e s t  f o r  t h e  f i r s t  c r o p  a f t e r  l u p i n s  a n d  l o w e s t  f o r  c o n t i n u o u s  wheat, 
w i t h  t h e  s e c o n d  c r o p  a f t e r  l u p i n s  b e i n g  intermediate. 
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*57N084/5196EX 
P e a / W h e a t  R o t a t i o n  




R a t e  o f  u r e a  on 
1 9 9 0  crop 
(kg/ha) 
V e g e t a t i v e  Grain 
y i e l d  yield 
















0 2,506 3,231 
Peas- 40 3,011 3,445 
wheat- Wheat 80 3,412 3,514 
wheat 160 3,304 3,564 
0 2,065 2,123 
Continuous Wheat 40 2,462 2,861 
wheat 80 3,321 2,971 
160 3,515 3,528 
* A l s o  w i t h  I. Pritchard. 
S o i l  type: R e d - b r o w n  c l a y  loam 
History: P r i o r  t o  1 9 8 7  - f i v e  s u c c e s s i v e  w h e a t  c r o p s  o n  old 
l e g u m e  p a s t u r e  c o u n t r y .  S t u b b l e  o f  1 9 8 9  crops 
p l o u g h e d  in. 
K u h n  w h e a t  4 5  kg/ha 
S o w i n g  D a t e :  J u n e  1 9 ,  1990 
V e g e t a t i v e  S a m p l i n g  D a t e :  O c t o b e r  3 ,  1990 
B a s a l :  S u p e r p h o s p h a t e  9 9  kg/ha 
Comments: 
U r e a  r a t e s  t o p d r e s s e d  b y  c o n e  s e e d e r  i m m e d i a t e l y  b e f o r e  s o w i n g  w h e a t .  Few 
w e e d s  i n  w h e a t  c r o p s .  1 9 8 9  p e a s  a v e r a g e d  1 . 2  t/ha. 
T h e r e  w a s  a d r y  m a t t e r  r e s p o n s e  u p  t o  4 0  k g  u r e a / h a  o n  t h e  f i r s t  c r o p  after 
p e a s ,  u p  t o  8 0  k g / h a  o n  t h e  s e c o n d  c r o p  a f t e r  p e a s  a n d  u p  t o  t h e  h i g h e s t  rate 
( 1 6 0  k g / h a )  w i t h  c o n t i n u o u s  w h e a t .  A t  l o w e r  N r a t e s  d r y  m a t t e r  y i e l d s  were 
l o w e s t  f o r  c o n t i n u o u s  w h e a t ,  b u t  t h e  r e v e r s e  w a s  t r u e  a t  t h e  h i g h e s t  u r e a  rate. 
T h e r e  w e r e  g r a i n  y i e l d  r e s p o n s e s  t o  u r e a  i n  a l l  r o t a t i o n s .  T h e r e  w a s  a 
r e s p o n s e  u p  t o  8 0  k g / h a  u r e a  o n  t h e  f i r s t  c r o p  a f t e r  p e a s ,  u p  t o  8 0 - 1 6 0  kg/ha 
o n  t h e  s e c o n d  c r o p  a f t e r  p e a s  a n d  t o  t h e  h i g h e s t  r a t e  ( 1 6 0  k g / h a )  with 
c o n t i n u o u s  w h e a t .  Y i e l d s  w e r e  h i g h e r  f o r  t h e  s e c o n d  c r o p  a f t e r  p e a s  t h a n  for 
t h e  f i r s t  c r o p ,  w h i l e  y i e l d s  w e r e  c o n s i d e r a b l y  l o w e r  w i t h  c o n t i n u o u s  wheat. 
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*86M39/5196EX 
P e a / W h e a t  Rotation 
M e r r e d i n  R e s e a r c h  Station 
1 9 8 9  Crop 








0 3,135 1,535 
Peas 20 3,347 1,596 
(P-W) 60 3,282 1,455 
100 3,529 1,470 
200 3,562 1,585 
0 2,063 1,135 
Wheat 20 2,213 1,181 
(Continuous 60 2,696 1,413 
wheat) 100 3,172 1,539 
200 3,075 1,406 
* A l s o  w i t h  R .  French. 
B o i l  t y p e :  R e d - b r o w n  g r i t t y  c l a y  loam 
History: W h e a t  i n  1 9 8 5  o n  o l d  l e g u m e  p a s t u r e  l a n d .  Stubble 
o f  1 9 8 9  c r o p s  n o t  burnt. 
G u t h a  w h e a t  5 0  kg/ha 
S o w i n g  D a t e :  J u n e  1 1 ,  1990 
V e g e t a t i v e  S a m p l i n g  D a t e :  O c t o b e r  2 ,  1990 
B a s a l :  S u p e r p h o s p h a t e  1 0 0  kg/ha 
Comments: 
U r e a  r a t e s  t o p d r e s s e d  b y  c o n e  s e e d e r  i m m e d i a t e l y  b e f o r e  s o w i n g .  V e r y  few 
w e e d s  i n  m o s t  p l o t s  - a l i t t l e  b a r l e y  g r a s s  i n  s o m e  p l o t s .  1 9 8 9  p e a s  averaged 
1 . 1  t / h a  seed. 
T h e r e  w a s  a d r y  m a t t e r  r e s p o n s e  u p  t o  1 0 0  k g / h a  u r e a  w i t h  c o n t i n u o u s  wheat, 
b u t  t h e  r e s p o n s e  w a s  much  l e s s  m a r k e d  i n  t h e  p e a / w h e a t  r o t a t i o n ,  w h e r e  there 
w a s  a r e s p o n s e  t o  a t  l e a s t  2 0  k g  u r e a / h a .  D r y  m a t t e r  y i e l d s  w e r e  considerably 
h i g h e r  f o l l o w i n g  p e a s  t h a n  w i t h  c o n t i n u o u s  wheat. 
T h e r e  w a s  l i t t l e ,  o r  n o  g r a i n  y i e l d  r e s p o n s e  t o  u r e a  i n  t h e  pea/wheat 
r o t a t i o n ,  b u t  t h e r e  w a s  a r e s p o n s e  u p  t o  1 0 0  k g / h a  w i t h  c o n t i n u o u s  wheat. 
-137- 
*87N25/5196EX 
P e a / W h e a t  R o t a t i o n  




R a t e  o f  u r e a  on 

























0 1,856 667 
Peas- 20 1,841 587 
wheat- Wheat 60 2,267 841 
wheat 100 2,449 730 
200 2,537 841 
0 1,267 726 
Continuous 20 1,424 706 
wheat Wheat 60 1,717 714 
100 2,061 1,012 
200 2,023 889 
* A l s o  w i t h  I .  Pritchard. 
S o i l  t y p e :  G r e y  s a n d  o v e r  b r o w n  c l a y  a t  1 0 - 2 0  cm 
History: P r i o r  t o  1 9 8 7  t w o  c e r e a l  c r o p s  g r o w n  o n  o l d  clover 
l a n d .  S t u b b l e  o f  1 9 8 9  c r o p s  n o t  burnt. 
A r o o n a  w h e a t  4 5  kg/ha 
S o w i n g  D a t e :  J u n e  4 ,  1990 
V e g e t a t i v e  S a m p l i n g  D a t e :  O c t o b e r  1 1 ,  1990 
B a s a l :  S u p e r p h o s p h a t e  1 0 0  kg/ha 
Comments: 
U r e a  r a t e s  t o p d r e s s e d  b y  c o n e  s e e d e r  i m m e d i a t e l y  b e f o r e  s o w i n g .  Few w e e d s  in 
w h e a t  p l o t s .  1 9 8 9  p e a s  a v e r a g e  0 . 3  t / h a  grain. 
T h e r e  w a s  a v e g e t a t i v e  r e s p o n s e  u p  t o  6 0  k g  u r e a / h a  o n  t h e  f i r s t  c r o p  after 
p e a s ,  t o  2 0 0  k g / h a  o n  t h e  s e c o n d  c r o p  a f t e r  p e a s  a n d  t o  1 0 0  k g / h a  with 
c o n t i n u o u s  w h e a t .  D r y  m a t t e r  y i e l d s  w e r e  l o w e s t  f o r  c o n t i n u o u s  w h e a t  a t  all 
r a t e s  o f  n i t r o g e n .  A t  l o w e r  N r a t e s  d r y  m a t t e r  y i e l d s  w e r e  h i g h e r  o n  the 
f i r s t  c r o p  a f t e r  p e a s  t h a n  f o r  t h e  s e c o n d  c r o p ,  b u t  t h i s  w a s  r e v e r s e d  at 
h i g h e r  N rates. 
G r a i n  y i e l d  r e s p o n s e s  t o  u r e a  w e r e  v e r y  v a r i a b l e ,  a s  w e r e  c o m p a r i s o n s  between 
rotations. 
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